Arteriolar and systemic autoregulatory responses during the development of hypertension in the spontaneously hypertensive rat.
Pressure-flow curves were constructed to determine whether acute autoregulation in rat skeletal muscle was altered during the development of hypertension in the spontaneously hypertensive rat (SHR). Under chloralose:urethane anesthesia, hindlimb blood flow and pressure, plus diameter changes of gracilis muscle arterioles, were simultaneously measured in the 6- and 9-week Wistar-Kyoto (WKY) and SHR. Femoral blood flow was measured by electromagnetic flowmetry and hindlimb pressure controlled with an hydraulic occluder. Arteriolar diameters were measured using image shearing techniques. Acute autoregulatory capacity was assessed by comparing the closed-loop gain and the regression lines over the regulated and passive pressure ranges of the pressure-flow curves. The lower pressure limit of autoregulation (LPLAR) shifted upward as the blood pressure increased in the SHR with age; it did not shift in the WKY. Resting hindlimb flow, elevated in the SHR at 6 weeks, was also elevated at the LPLAR. At 9 weeks hindlimb blood flow was comparable in the WKY and SHR. As blood pressure was increased autoregulation was accompanied by vasoconstriction of gracilis arterioles. However, neither the gain of the autoregulatory system nor the regression lines describing the pressure-flow curves were different between the hypertensive and normotensive animals at either age. These results indicate that the acute autoregulatory response mechanism was not affected by the developing hypertension in the SHR, and is consistent with a structural basis for the chronic maintenance of the elevated peripheral vascular resistance.